A beige-coloured, Gram-stain-negative, aerobic, non-motile moderately thermotolerant, rodshaped organism, strain CC-SPIO-10-1 T , was isolated from a coastal hot spring of Green Island (Lutao), located off Taituang, Taiwan, on Marine Agar 2216. Based on 16S rRNA gene sequence analysis, this organism was grouped into the genus Stappia, showing 98.3 % sequence similarity to Stappia indica B106 T and 98.2 % gene sequence similarity to Stappia stellulata IAM 12621 T . Ubiquinone Q-10 was the major respiratory quinone and C 18 : 1 v7c and C 18 : 1 v7c 11-methyl were detected as the major fatty acids. The hydroxylated fatty acid C 18 : 0 3-OH was detected as well. Predominant polar lipids were diphosphatidylglycerol, phosphatidylcholine, phosphatidylglycerol, unidentified aminolipid AL1 and unidentified phospholipid PL1. Minor amounts of several unidentified lipids (PL2 and L1-L7) were present as well. The polyamine pattern contained the major compounds spermidine and spermine. Strain CC-SPIO-10-1 T could be differentiated from the type strains of S. stellulata and S. indica by a set of biochemical tests. On the basis of the 16S rRNA gene sequence analysis and the chemotaxonomic and physiological data, it is concluded that strain CC-SPIO-10 T represents a novel species of the genus Stappia for which the name During investigations on the bacterial community from a coastal hot spring of Green Island (Lutao), located off Taituang, Taiwan, strain CC-SPIO-10
, was isolated from a coastal hot spring of Green Island (Lutao), located off Taituang, Taiwan, on Marine Agar 2216. Based on 16S rRNA gene sequence analysis, this organism was grouped into the genus Stappia, showing 98.3 % sequence similarity to Stappia indica B106 T and 98.2 % gene sequence similarity to Stappia stellulata IAM 12621 T . Ubiquinone Q-10 was the major respiratory quinone and C 18 : 1 v7c and C 18 : 1 v7c 11-methyl were detected as the major fatty acids. The hydroxylated fatty acid C 18 : 0 3-OH was detected as well. Predominant polar lipids were diphosphatidylglycerol, phosphatidylcholine, phosphatidylglycerol, unidentified aminolipid AL1 and unidentified phospholipid PL1. Minor amounts of several unidentified lipids (PL2 and L1-L7) were present as well. The polyamine pattern contained the major compounds spermidine and spermine. Strain CC-SPIO-10-1 T could be differentiated from the type strains of S. stellulata and S. indica by a set of biochemical tests. On the basis of the 16S rRNA gene sequence analysis and the chemotaxonomic and physiological data, it is concluded that strain CC-SPIO-10 T represents a novel species of the genus Stappia for which the name Stappia taiwanensis sp. nov. is proposed. The type strain is CC-SPIO-10 T (5CCUG The genus Stappia was proposed by Uchino et al. (1998) . A third and fourth species, Stappia alba and Stappia marina were added to the genus by Pujalte et al. (2005) and Kim et al. (2006) , respectively. On the basis of a comprehensive polyphasic study of several organisms related to Stappia, Biebl et al. (2007) created the genus Labrenzia to accommodate Labrenzia alexandrii and in this study Stappia aggregata, S. alba and S. marina were transferred to the genus Labrenzia as Labrenzia aggregata, Labrenzia alba and Labrenzia marina, respectively. The type species S. stellulata remained as the sole species of the genus Stappia. An additional species, Stappia indica has recently been added to the genus by Lai et al. (2010) .
During investigations on the bacterial community from a coastal hot spring of Green Island (Lutao), located off Taituang, Taiwan, strain CC- T was isolated and maintained on marine agar 2216 (Oxoid) after incubation at 30 u C for 48 h.
The 16S rRNA gene sequence of strain CC-SPIO-10 T (1351 bp) was analysed as described previously (Glaeser et al., 2012 et al. (2007) ] and implemented in the ARB database. The alignment was corrected manually based on secondary structure information. Sequence similarities were calculated in ARB without using any evolutionary substitution model. Phylogenetic trees were constructed with the maximumlikelihood method using RAxML v7.04 (Stamatakis, 2006) with the general time resolved (GTR)-GAMMA model), the neighbour-joining method with the Jukes-Cantor correction (Jukes & Cantor, 1969) and the maximum-parsimony method using DNAPARS v 3.6 (Felsenstein, 2005) . All phylogenetic trees were calculated with 100 resamplings (Bootstrap analysis, Felsenstein, 1985) and based on 16S rRNA gene sequences between positions 62 and 1410, Escherichia coli numbering, according to Brosius et al. (1978) . Sequence similarity calculations on the basis of a pairwise comparison indicated that the closest relatives of strain CC-SPIO-10 T were S. indica B106 T (98.3 %) and S. stellulata IAM 12621 T (98.2 %). Almost the same values were obtained by using the pairwise similarity calculations based on the algorithm of the EzTaxon program (Chun et al., 2007) . In phylogenetic trees based on the nearly full-length 16S rRNA gene sequence strain CC- T formed a distinct cluster with S. indica LMG 24625 T and S. stellulata DSM 5886
T independent of the used treeing method ( , DNA-DNA hybridization experiments were performed using genomic DNA as described by Ziemke et al. (1998) . On the basis of this method the reassociation value between strain CC-SPIO-10 T and S. indica LMG 24625 T was 26.9 % (reciprocal 31.6 %). The reassociation value between strain CC-SPIO-10 T and S. stellulata DSM 5886 T was 24.5 % (reciprocal 21.5 %).
For phenotypic analysis, Gram-staining was performed by the modified Hucker method as given by Gerhardt et al. (1994) and cell morphology and presence of flagella was observed by light microscopy (model A3000, Zeiss; 61000) with cells grown for 48 h at 30 u C on tryptone soy agar. The pH range for growth was determined in tryptone soy broth which was adjusted prior to sterilization to pH 4.5-12.5 using appropriate biological buffers (Chung et al., 1995) at 30 u C. Growth at 4-55 u C (10, 15, 20, 25, 30, 36, 45 and 55 u C) was measured in tryptone soy broth. The NaCl requirement was determined using tryptone soy broth containing 1.0-12.0 % (w/v) NaCl (at 1.0 % intervals). Biochemical and physiological characteristics were investigated using the methods described by Kämpfer et al. (1991) . Morphological, physiological and biochemical characteristics of strain CC- T are listed in the species descriptions and in Table 1 .
Biomass used to extract polyamines, quinones and polar lipids was grown on PYE medium (0.3 % peptone from casein, 0.3 % yeast extract, pH 7.2) supplemented with 3 % NaCl (w/v). Quinones and polar lipids were extracted and analysed by the integrated procedure described by Tindall (1990a, b) and Altenburger et al. (1996) . Polyamines were extracted from biomass that was harvested at the late exponential growth phase as recommended by Busse & Auling (1988 Cohaesibacter gelatinilyticus CL−GR15 T (DQ386307) Cohaesibacter marisflavi DQHS21 T (GQ20020) closely related species. The tree was generated in ARB using RAxML (GTR-GAMMA, Rapid Bootstrap analysis, 100 bootstraps) and based on 16S rRNA gene sequences between positions 62 and 1410, E. coli numbering, Brosius et al. (1978) . GenBank accession numbers are given in parentheses. Numbers at branch nodes refer to bootstrap values .70 % (100 replicates). Nodes marked with asterisks were confirmed by maximum-parsimony and neighbour-joining trees. Phenylobacterium immobile E T was used the outgroup. Bar, 0.10 nt substitutions per nucleotide position.
content is in good accordance with that of S. stellulata (Hamana et al., 2001) . The relatively low polyamine content can be explained by the fact that the cells used in the extraction of polyamines were grown in the presence of 3 % NaCl, which may cause a significant decrease of intracellular polyamine content, as has been shown for Deleya aquamarina (Auling et al., 1991) . In accordance with the original genus description (Uchino et al., 1998) the quinone system was composed of the major compound ubiquinone Q-10 (97 %) but minor amounts of Q-9 (2 %) and Q-11 (1 %) were detected as well.
The polar lipid profile was composed of the major constituents diphosphatidylglycerol, phosphatidylcholine, phosphatidylglycerol, unidentified aminolipid AL1 and unidentified phospholipid PL1. Furthermore, minor amounts of several unidentified lipids were detected, one phospholipid (PL2) and seven polar lipids (L1-L7) that were not stainable with reagents specifically detecting phosphate-, amino-or sugar moieties (Fig. 2) . This polar lipid profile was in good congruence with that of S. stellulata DSM 5886 T (Biebl et al., 2007) . However, a significant difference in the polar lipid profiles could be detected. S. stellulata DSM 5886 T has been reported to contain phosphatidylmonomethylethanolamine. In the polar lipid profile of strain CC-SPIO-10 T a spot was detected (PL1) which was demonstrated to be positive for a phosphate group but negative for an aminogroup and, relative to the other lipid spots, exhibiting chromatographic behaviour similar to phosphatidylmonomethylethanolamine of S. stellulata DSM 5886
T . In our hands, phosphatidylmonomethylethanolamine always reacts positively when ninhydrin is applied to characterize lipid spots after thin layer chromatography, indicating the presence of an amino group. Hence, we can exclude the possibility that PL1 of CC-SPIO-10 T represents phosphatidylmonomethylethanolamine. If no mistake occurred during the identification of polar lipids of S. stellulata DSM 5886
T this strain and CC- T can be distinguished from each other by the presence of phosphatidylmonomethylethanolamine and PL1, respectively, which exhibit almost identical chromatographic behaviour.
Fatty acid methyl esters were obtained from cells cultivated on marine agar 2216 for 48 h at 30 u C by saponification, methylation and extraction as described previously (Kämpfer & Kroppenstedt, 1996) and separated by a gas chromatograph (model 5898A, Hewlett Packard).
The cells of all strains under comparison were extracted after 48 h growth on marine agar 2216 in the same (late exponential) growth phase. Because colony development of the type strains of the most closely related species was very similar it can be assumed that strains were in similar growth phases.
Peaks were automatically integrated and fatty acid names and percentages were determined using the Microbial Identification standard software package MIDI (Sasser, 1990) . The fatty acid profiles of strain CC- T and the two recognized species of the genus Stappia were very similar (Table 2 ) exhibiting only significant quantitative differences for certain fatty acids. High levels of C 18 : 1 v7c and C 18 : 1 v7c 11-methyl were found for all species of the genus Stappia, in addition to moderate amounts of C 18 : 0 3-OH and several other fatty acids.
Strain CC-SPIO-10 T could be differentiated from all members of the genus (Fig. 1) by a combination of growth, morphological, chemotaxonomic and physiological characteristics (Tables 1 and 2 ).
On the basis of these results, we propose that strain CC-SPIO-10 T constitutes a new species for which the name Stappia taiwanensis sp. nov. is proposed.
Description of Stappia taiwanensis sp. nov.
Stappia taiwanensis (tai.wan.en9sis. N.L. fem. adj. taiwanensis of or pertaining to Taiwan where the strain was originally isolated).
Cells are Gram-stain-negative, strictly aerobic and motile short rods (0.5 mm in width and 0.8-1.0 mm in length). Oxidase-positive and catalase-negative. Predominant polar lipids are diphosphatidylglycerol, phosphatidylcholine, phosphatidylglycerol, unidentified aminolipid AL1 and unidentified phospholipid PL1. Minor amounts of several unidentified lipids (PL2 and L1-L7) are present as well. The quinone system is composed predominantly of ubiquinone Q-10. The polyamine pattern contains the major compounds spermidine and spermine.
The predominant fatty acids are C 18 : 1 v7c and C 18 : 1 v7c 11-methyl. C 18 : 0 3-OH was also detected. Growth is visible after 24 h of incubation on marine agar 2216, but also on tryptone soy agar and nutrient agar 30 u C. Colonies on nutrient agar are shiny, beige pigmented and circular with regular edges. Growth occurs at 10-45 u C (optimum at 25-30 u C), but not at 4 u C or 50 u C. Growth occurs at pH 6.5-11.5 (optimum at pH 7.0) and in the presence of 1-6 % NaCl (optimum at 2-3 %) in tryptone soy broth. The type strain is CC-SPIO-10 T (5CCUG 59208 T 5LMG 25538 T 5CCM 7757 T ), isolated from a coastal hot spring of Green Island (Lutao), located off Taituang, Taiwan. T displayed after twodimensional thin layer chromatography and detection with molybdatophosphoric acid. PC, phosphatidylcholine; PG, phosphatidylglycerol; DPG, diphosphatidylglycerol; L1-L7, unidentified polar lipids (not detectable with spray reagents specific for amino groups, phosphate groups or sugar moieties); PL1, PL2, unidentified phospholipids; AL1, unidentified aminolipid. DThe fatty acids with the equivalent chain-lengths of 14.502 and 14.959 could not be identified by the MIDI system. dSummed features represent groups of two or three fatty acids which could not be separated by GLC with the MIDI system. SF2, C 14 : 0 3-OH/C 16 : 1 iso I; due to the absence of other branched-chain fatty acids it can be supposed that summed feature 2 exclusively represents C 14 : 0 3-OH.
